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This study compares return and volatility performance of ethical and non-ethical publicly-
listed financial companies through their long-memory and volatility asymmetry properties. 
The paper finds that the volatility of the daily stock price returns for both groups of financial 
companies can be used to predict their future values. Both also follow market fundamentals 
by exhibiting asymmetric volatility response properties, are not immune to negative shocks 
and experience losses in economic downturns. However, an interesting finding shows that 
ethical financial companies generally have higher returns and lower volatility than their non-
ethical counterparts. This can be attributed to the positive perception of the investing public 
on ethical companies, which invites more potential investors providing them with steady 
investment flows. This study encourages fund managers and investors in continuously 
adding ethical investment instruments and creating portfolio related to corporate social 
responsibility initiatives. Findings can also offer more understanding in the properties of 
ethical financial companies, and open future channels of research to academicians and 
researchers. 
Keywords: ethical and non-ethical financial companies, returns a d volatility, long-memory 
models, volatility asymmetry property 
RÉSUMÉ 
Cette étude compare le rendement et la volatilité des performances des sociétés financières 
éthiques et non-éthiques cotées, par leur mémoire lngue et la volatilité des propriétés 
d'asymétrie. Ce papier constate que la volatilité des rendements quotidiens du cours des 
actions des deux groupes de sociétés financières peut êtr  utilisée pour prédire les valeurs 
futures. Elles suivent également les fondamentaux du marché en présentant des propriétés de 
réponse à la volatilité asymétriques, ne sont pas à l'abri des chocs négatifs et des pertes 
d’expérience dans les ralentissements économiques. Toutefois, une constatation montre que 
les entreprises financières éthiques ont généralement d s rendements plus élevés et une 
volatilité plus faible que leurs homologues non-éthiques. Cela peut être attribué à la 
perception positive du public investisseur sur les entreprises éthiques, qui invite plus 
d'investisseurs potentiels en leur fournissant les flux d'investissement stables. Cette étude 
encourage les gestionnaires de fonds et des investiss urs dans l'addition en continu des 
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instruments de placement éthiques et à créer  des portefeuilles liés aux initiatives de 
responsabilité sociale des entreprises. Les résultat  peuvent également offrir plus de 
compréhension des caractéristiques des sociétés financières éthiques, et ouvrir des voies 
futures de recherche pour les universitaires et les ch rcheurs. 
Mots-clés: entreprises éthiques et non-éthiques, rendements financiers, volatilité, modèles à  
mémoire longue, asymétrie de la volatilité  
JEL Classification: G11, M14 
 
INTRODUCTION  
Investments in ethical portfolios and companies high corporate social responsibility (CSR) 
initiatives have already found their way into mainstream investing, and have strong demands 
from investors, particularly those that truly support socially responsible investments. The 
term Socially Responsible Investment (SRI) refers to the investments in enterprises with 
elevated sense of morality and higher number of socially responsible activities. These 
business organizations act in accordance to saving the environment, improving the 
conditions of community, and developing ways to uplift the level of corporate governance 
and transparency.  
SRIs have become more appealing to the more discernng stakeholders in recent years as the 
number of business organization’s ethical issues being xposed over the last decade has 
increased dramatically. These issues were aggravated wi h the emergence of the Sub-prime 
Mortgage Crisis or the Great Recession in 2008, wherein financial services companies were 
found to be at the center of the problem.  Criticisms emerged against big financial 
institutions like the American International Group (AIG), Lehman Brothers and Goldman 
Sachs regarding the reckless and irresponsible condu ts of their businesses. These problems 
even more reinforced the clamor of both internal and external stakeholders in having more 
honest and transparent reporting of corporations, particularly in the financial services 
industry.  
One of the active external stakeholders in business ethics is the Ethisphere Institute; a non-
profit organization that advances the standards of ethical business practice. The organization 
recently released the 2015 World’s Most Ethical Companies. The list recognizes enterprises 
that go beyond the legal requirements of conducting business; promote ethical business 
practices in both inside and outside of their organiz tions; and help shape future industry 
standards by being role models of best practices. The list covered 50 industries and 21 
countries, and named 13 financial services companies that have high standards in five key 
categories: 1) ethics and compliance; 2) corporate citizenship and responsibility; 3) culture 
of ethics; 4) innovation and reputation; and governance and leadership. 
The inclusion of some financial services companies in the list of most ethical companies 
inspired this research. The study compares the stock performance of four ethical financial 
publicly-listed corporations, namely, Allstate Corpation (ticker: ALL), Hartford Financial 
Services Group (ticker: HIG), Northern Trust Corporation (ticker: NTRS), and Principal 
Financial Group (ticker: PFG) against four perennial nominees of non-ethical business 
conduct, namely, AIG (ticker: AIG), Bank of America (ticker: BAC), Goldman Sachs Group 
(ticker: GS) and J.P. Morgan Chase and Company (ticker: JPM). The latter four non-ethical 
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financial services corporations have been named by Market Watch and Yahoo! Finance 
websites, as companies with tainted reputation because of their huge negative involvement in 
the subprime mortgage crisis, and their unsatisfactory handling of claims and complaints in 
the aftermath of the problem. These things lead to the sour perception of the public on 
negligent and greedy corporations, and favor busines  organizations that balance morality 
and profitability. The benefits of patronizing ethical businesses have been highlighted in the 
study of Husted and Salazar (2006), which found that more social and economic output will 
be achieved by investing in socially responsible businesses. The study of Kempf and Osthoff 
(2007) also added that investing in companies with CSR activities lead to abnormal returns 
of 8.7% a year, which is higher than the average annu l returns of the S&P 500 since 
inception. However, there are also some studies lik that of Bauer et al., (2006) claiming that 
returns of SRI funds are underperforming, which was supported by the study of Hayat and 
Kraeussl (2011) on Islamic equity funds.  
Empirical findings regarding the better performance of socially responsible and ethical 
investments are actually mixed. The study provides additional evidence regarding the stock 
return and volatility performance of ethical and non-ethical financial services companies 
through their long-memory and asymmetric volatility properties. Positive dependence or the 
so-called long-memory process captures the presence of a persistent temporal dependence 
among distant observations, which implies the predictab lity of a data time-series in both 
returns and volatility. On the other hand, the asymmetric volatility property of a financial 
data describes the negative correlation between returns and volatility innovations. This 
property is related to the leverage effects property, because negative shocks often are 
followed by higher market fluctuations than positive shocks.  These data characteristics have 
been seen in stock returns (e.g., Mabrouk and Aloui, 2010; and Tan and Khan, 2010), 
exchange rates (e.g., Nouira et al., 2004; and Beine t al., 2002), commodities (Choi and 
Hammoudeh, 2009; and Kyrtsou et al., 2004), and even in CSR indices (Liu et al., 2014). 
However, there are no extensive literature comparing the predictability and asymmetric 
volatility properties of ethical and non-ethical publicly-listed financial services corporations.    
The research is motivated by the growing interest of the investing public in adding ethical 
publicly-listed companies in their equity portfolios; and the recent surge in the application of 
fractionally-integrated long-memory models in financial time-series being compared to 
short-memory models. This research is also motivated by the dearth in the literature of the 
relatively new academic discipline of Financial Ethics. The paper contributes by comparing 
two combinations of methodologies, namely, the short-memory ARMA-APARCH models; 
and the long-memory ARFIMA-FIAPARCH models in examining long-term positive 
dependence and volatility asymmetry in the stock returns and volatility of ethical and non-
ethical financial services companies. In relation t the motivation and contributions, this 
research has four main objectives:   
a) find out which group of financial services companies has higher returns and steadier stock 
price volatility;   
b) identify the presence of the leverage effects and volatility asymmetry phenomena in     
the time-series of ethical and non-ethical financial services companies  
c) examine positive long-term dependence, and examine the dual long-memory process  
in the stock returns and volatilities of study samples; and  
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d) determine which type of models (i.e., short- andlong-memory models) are better to   
characterize future values of data samples using lagged returns.  
The study is structured as follows: Section 1 presents the literature review; Section 2 details 
the data and methodology of ARMA-APARCH and ARFIMA-FIAPARCH models; Section 
3 presents the empirical results; and Section 4 presents the conclusions, recommendations 
and limitations of the paper. 
1. L ITERATURE REVIEW  
The literature is mixed when it comes to the performance of SRIs and ethical portfolios. 
Studies that favor ethical investments like Bercicci et al. (2001) found that  SRIs experience 
positive returns and are used as proxy for the good overall performance of firms, this was 
later supported by O’Rourke’s  (2003)  claim that ethical mutual funds outperformed market 
averages.  Furthermore, Reenebog et al. (2008) showed that SRI funds under European, 
North American, and Asia-Pacific portfolios have stronger performance than the comparison 
local portfolios. A more recent study of De and Claym n (2014) found that asset managers 
with high environment, social and governance (ESG) ratings experience higher portfolio 
returns over low ESG ratings. The paper also added that the benefit on CSR investing 
strengthens when markets are more volatile. 
Studies saying otherwise like that of Bauer et al., (2006) for instance found that the returns 
of SRI funds actually underperform in general because of excessive screening fees. The 
continuation of Reenebog et al.’s (2008) study mentioned above also found that SRI funds in 
France, Ireland, Sweden, and Japan performed below c nventional market portfolios. 
Moreover, Hayat and Kraeussl (2011) also showed that Islamic equity funds are 
underperformers compared with the usual equity benchmark funds. The study also concluded 
that Islamic equity funds performed worse in the recent financial crisis. 
Neutral findings in the literature are also evident. For example, Bauer et al. (2005) found no 
significant differences in risk-adjusted returns among ethical and conventional funds of 
advanced countries like Germany, UK, and the US. Kreander et al. (2005) did a similar study 
and compared European ethical and non-ethical mutual funds. The study found no 
differences between their return performances, and added that neither fund could accurately 
time the market. The study of Hong and Kacperzyk (2009) has a unique claim and found that 
sin stocks like tobacco and alcohol have higher expected returns in times of recessions, 
because of the tendency of people to indulge in vices during miserable times. 
The recent study of Liu et al. (2014) utilizing ARMA-APARCH models is the closest to this 
research when it comes to applying the same methodology. The paper studied return and 
volatility relations of the three main Thomson Reuters CSR indices, and their three major 
stock market indices counterparts. The research found both positive and negative effects of 
the CSR indices on the stock indices. The paper also concluded that both indices share 
typical investment characteristics and are not immune to bad economic fundamentals and 
other similar negative shocks. 
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2. DATA AND METHODOLOGY  
Research data were extracted from Yahoo! Finance website utilizing daily closing prices of 
eight public-listed financial services companies. The data start from July 1, 2009 or the 
month after the Great Recession ended according to the the National Bureau of Economic 
Research, and end in April 9, 2015. The Ethisphere Institute listed 13 ethical financial 
services companies, 7 of them are publicly-listed. However, 3 did not pass the initial data 
filtrations. The remaining 4 ethical financial companies were then compared with another 4 
non-ethical financial publicly-listed companies. The study chose stocks that are actively-
traded to ensure a better time-series data with the abs nce of zero trading volumes, which 
negatively affects returns and volatility, and the modeling of the financial time-series.  
The series of returns were computed as ),log(log100 1−−= ttt ppy where tp represents the 
price at time.t The financial time-series data were modeled by ARMA-APARCH, and 
ARFIMA-FIAPARCH processes are explained below. 
 
2.1 Short- and long- memory processes in the conditional mean 
2.1.1 The ARMA Model 
Box and Jenkins (1970) formulated time-series methodologies that models short-range 
correlations, where the predictors are previous observations represented by the AR function, 
and previous residual errors are captured by the MA process.  The basic ARMA (r, s) model 
can be shown as: 
ststtrtrtt yyy −−−− ++++++= εθεφεφφ ...... 1111      (1) 
and the general ARMA (r,s) can be represented as: 











      
(2) 
where r denotes the order of the AR(r), iφ  is the parameter, s is the order of the MA(s), jθ is 
the parameter andtε  is normally and identically distributed noise. Utilizing the number of 
parameters of the AR and MA components, ARMA models are flexible and able to describe 
the serial dependencies of time-series.  
3.1.2 The ARFIMA Model 
Granger and Joyeux (1980) and Hosking (1981) introduce  the ARFIMA model because 
fluctuations in time-series data over time often display long-range correlations. The 
ARFIMA model allows the difference parameter to be a non-integer and consider the 
fractionally integrated process )(dI  in the conditional mean. The polynominals representing 
the ARFIMA (r,d,s) model can be denoted as: 
t
d LytLL εθµφ )()()1)(( =−−                                                                        (3) 
The fractional differencing operator dL)1( − represents a notation for the following infinite 
polynominal: 
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L π                                                    (4) 
Where )()1(/)()( didizi −Γ+Γ−Γ≡π  and iΓ  denote the standard gamma function. When 
the difference parameter of the ARFIMA model is 5.05.0 <<− d , the process is stationary 
where the effect of shocks to tε  decays at a gradual rate to zero. If d = 0, the process 
indicates short memory and the effect of shocks decays geometrically. When d = 1, there is a 
unit root process.  For 0 < d < 0.5, the process represents a long-memory or positive 
dependence among distant observations. If -0.5 < d < 0, there is the presence of intermediate 
memory or anti-persistence. When 5.0≥d , the process is called non-stationary, while 
5.0−≤d  denotes a stationarity, but non-invertible process, which means that the data time-
series cannot be represented by any AR model. 
 
2.2. Short and long-memory models in the conditional variance 
2.2.1 The APARCH Model 
Ding et al. (1993) developed the APARCH model to include a power term that represents 
periods of relative tranquility and volatility by magnifying the outliers in the time-series. The 
APARCH model estimates the optimal power term rather an imposing a structure on the 
















δδδ σβεγεαασ                                                    (5) 
where 0α > 0, δ ≥ 0, jβ  ≥ 0, iα ≥ 0 and -1 < iγ < 1. 
The APARCH model is flexible in varying the exponent δ with the asymmetry coefficient iγ  
to account for the leverage effect. The APARCH model can be reduced to the ARCH model 
when δ = 2, iγ = 0 (i = 1,. . . ,p) and jβ = 0 (j = 1,. . . ,p);  and GARCH model when δ = 2 
and iγ = 0 (i = 1,. . . ,p). 
 
2.2.2 The FIAPARCH Model 
Tse (1998) formulated the FIAPARCH model as another extension of the fractionally-
integrated models. Making its short-memory counterpart, the APARCH process as the basis, 
FIAPARCH can be expanded to account for long-memory process through the factorization 
of the AR polynomial [1 − ( )Lβ ] = dLL )1)(( −φ  where all the roots of )(zφ = 0 lie outside 
the unit circle. The FIAPARCH (p, d, q) model can be written as: 
( )[ ] ( )( ) ( )δδ γεεφβωσ ttdt LLL −−−−+= − }111{ 1                                              (6) 
Where d denotes the fractional integration parameter, and gamma (γ ) represents the 
asymmetry model parameter. The FIAPARCH model has a long-memory process when 0 
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<d< 1. The model illustrates that negative shocks have more impact on volatility than 
positive shocks when γ > 0. The FIAPARCH process can be also reduced to the FIGARCH 
model if γ = 0 and δ = 2.   
3. EMPIRICAL RESULTS 
 
Table 1 describes relevant statistical characteristics of ethical and non-ethical financial 
corporations. The group of ethical companies under study has a total market capitalization of 
US$33.28 billion, while non-ethical financial companies have a massive US$564 billion 
worth of capitalization as of April 2015 from the Yahoo! Finance website. Although, ethical 
financial corporations are small compared to non-ethical firms, data statistics show that 
ethical financial companies on average have significant higher returns and lower volatility 
compared to their non-ethical counterparts, which fulfill the first objective of this study. 
Ethical companies posted an average return of 6.23% with 1.89 data dispersion, compared to 
the 3.78% average return with 2.36 standard deviation of non-ethical corporations. For the 
other statistical metrics, three financial companies are positively skewed, while the rest of 
the samples are negatively skewed. All data samples also have positive kurtosis, and the 
significant Jarque-Bera statistic for residual normality indicated that all stock returns of 
financial companies under study are under a non-normal distribution assumption. 
The paper posits that the higher returns and steadier stock price volatility of ethical financial 
companies are attributed to the positive perception of the investing public, which invites 
more potential investors providing them with steady investment flows. On the other hand, 
the lower returns and large fluctuations in stock prices of non-ethical companies are 
connected to the undesirable perception of the investing community. This is because of the 
negative publicities brought about by a series of litigations and complaints which lead to 
sell-offs and capital flight. The findings of higher r turns in SRIs and ethical investments are 
are consistent with the earlier findings of Bercicci et al. (2001), O’Rourke (2003), Reenebog 
et al. (2008), and De and Clayman (2014). Thus, the res arch strongly recommends for fund 
managers to augment their equity portfolios with investments related to SRI and CSR 
initiatives, because of the capital inflows and positive gains being experienced by this sector 
in the recent past.   
Table 2 illustrates statistics of time-series data using ARMA and GARCH filters.  The 
Augmented Dickey-Fuller (ADF) test examined the stationarity of financial companies’ 
stock returns, and the test shows no unit roots for all data time-series. The study utilized the 
basic combination of one-lag AR and one-lag MA with its corresponding Akaike Information 
Criterion (AIC) as filters. All stock returns have no serial correlation, based on the 
insignificant results of the Lagrange Multiplier (LM) test. This paper used the ARCH-LM 
process to identify the ARCH effect, and showed that GARCH models can be applied in the 
sample with the initial test having significant result . The research also utilized the basic 
combination of having one-lag GARCH and one-lag ARCH with its corresponding AIC 
value as filters. The final test determined that all s mples are free from heteroscedasticity, 
because the last ARCH-LM tests yield insignificant results. 
 
 
Return and volatility performance  




Table 1. Data statistics of Ethical and Non-ethical financial services companies 
Ethical  Market cap. Mean Std. 
Dev. 
Skew. Kurt. J-Bera 
Allstate Corporation 526 million 0.073 1.419 0.174 3.286 
660.94*** 
(0.000) 
Hartford Financial Services 
Group 
751 million 0.087 2.484 0.319 5.500 
1854.7*** 
(0.000) 
Northern Trust Corporation 17 billion 0.020 1.497 -0.239 3.574 
786.75*** 
(0.000) 




Market cap. Mean Std. 
Dev. 
Skew. Kurt. J-Bera 
American International Group 77 billion 0.078 3.483 1.808 41.008 
1.025*** 
(0.000) 
Bank of America 165 billion 0.013 2.408 -0.421 8.320 
4231.2*** 
(0.000) 
Goldman Sachs Group 89 billion 0.019 1.768 -0.535 5.381 
1820.8*** 
(0.000) 
J.P. Morgan Chase and 
Company 
233 billion 0.041 1.821 -0.149 2.784 
474.4*** 
(0.000) 
Note: *,**, and *** are significant 10, 5, and 1% levels respectively. 
 
Table 2. Summary Statistics of Unit Root, LM and ARCH-LM filters  







































(1,1) 4.085 7.246 
(0.123) 








































(1,1) 3.835 7.386 
(0.117) 
Note: *,**, and *** are significant 10, 5, and 1% levels respectively. 
 
Table 3 compares the results of short-memory and log-memory models, and presents 
analyses on the asymmetric volatility properties of financial services companies’ stock 
returns performance. In determining the effects of lagged volatilities (APARCH coefficient), 
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ARMA-APARCH show a more consistent influence of previous volatility innovations 
(except for the Northern Trust Corporation where no convergence in the statistical 
calculation was met) compared to ARFIMA-APARCH models’ lagged volatility on current 
stock returns. The positive gamma parameter for Allstate Corporation, AIG and JP Morgan 
Chase and Company from the ARMA-APARCH models shows that their stocks exhibit 
asymmetric volatility properties. However, the ARFIMA-APARCH models illustrates that 
all financial services companies stock returns possess asymmetric volatility property except 
for Allstate Corporation and Goldman Sachs Group. This answers the second objective of 
this research and suggests that both group of financ al companies, whether ethical or non-
ethical are not immune to negative shocks, which means that bad news have stronger 
negative effect on their stock performance than good news. This characteristic is actually 
common to all investment instruments, and is consistent with the findings of Chen (2011), 
and Chen and Diaz (2012) with regards to their studies on ethical and faith-based exchange-
traded funds (ETFs), respectively. The study of Bekaert and Wu (2000) earlier explained that 
negative shocks increases conditional variances in the financial markets substantially 
because of the high volatility feedback mechanism. This claim was particularly observed by 
Tan and Khan (2010) in their study of Malaysian stock markets during the subprime 
mortgage crisis. Although returns of ethical financi l companies are higher and their 
volatility are steadier, these findings suggest that fund managers should not treat ethical 
financial companies as safe haven portfolios in times of economic downturns, because like 
many other investments they are also vulnerable to negative shocks.  
One of the significant features of the ARFIMA-FIAPARCH models are its long-memory 
parameter through the d-coefficient, which determines the predictability of a given time-
series data. Findings on the returns d-coefficient showed no long-memory properties because 
of insignificant values. However, positive dependence properties were evident in the 
volatility d-coefficient wherein all findings showed significant results. These results do not 
really conform to the third objective of this research regarding the dual long-memory process 
in the stock returns and volatilities. Nevertheless, findings still suggest that volatility 
structures of financial services companies under study have signs of market inefficiency and 
investors may possibly earn excess returns or can minimize losses by properly modeling 
their volatility fluctuations from past prices. These results offer a stark contrast on the weak-
form EMH of Fama (1970) explaining that future prices cannot be predicted by analyzing 
previous prices, which also means that excess returns cannot be gained in the long run 
through data mining. However, similar with the findi gs of this paper, empirical evidences 
regarding the predictability of some investment instruments using technical analysis have 
been documented by the studies of Kang and Yoon (2007), Korkmaz et al. (2009), Tan and 
Khan (2010), Chen and Diaz in studying the South Korean, Turkish, Malaysian and 
Philippine stock markets, respectively.  These alsoexplain why technical analysis and data 
mining using sophisticated mathematical tools are growing exponentially in years.  
In identifying the best fitting models for the ethical and non-ethical financial services 
companies, this study utilized the maximum log-likelihood values. The long-memory, 
ARFIMA-FIAPARCH models consistently are the better fitting models compared to their 
short-memory counterpart, ARMA-APARCH models. This finding corresponds to the last 
objective of this paper, and is consistent with thestudies of Ruzgar and Kale (2007), 
Tansuchat et al. (2009), and Goudarzi (2010) in demonstrating the power of long-memory 
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models using time-series data of Istanbul stock exchange, commodity futures, and the 
Bombay stock exchange, respectively.  The power of fractionally integrated models is said to 
be statistically attributed to the allowance given to the difference parameter to be a non-
integer offering greater flexibility in modeling time-series data; and the hyperbolic rate of 
decay present compared to the exponential rate of decay in short memory models. These 
findings suggest that technical analysts should prioritize the use of long-memory models in 
modeling financial time-series. 
 
Table 3. Long-memory and asymmetric volatility analyses using ARMA-APARCH and 
ARFIMA-FIAPARCH models 


















































































































































Note: *,**, and *** are significant 10, 5, and 1% levels respectively. 
 
4. CONCLUSIONS, RECOMMENDATIONS AND L IMITATIONS  
 
The research compared short-memory models, ARMA-APARCH; and long-memory models, 
ARFIMA-FIAPARCH, to examine return and volatility performance of ethical and non-
ethical financial services companies. The study found that ethical companies on average 
have significant higher returns and lower volatility compared to their non-ethical 
counterparts. This result is attributed to the general positive perception of the market on 
ethical companies, which invites more capital inflows; and on the unfavorable perception of 
the investing public on non-ethical financial companies leading to the exodus of capital. 
Return and volatility performance  




Evidence of asymmetric volatility properties are also present on both ethical and non-ethical 
financial services companies’ stock returns, which means that the two groups are not 
immune to negative shocks, making bad economic fundamentals have stronger negative 
effect on their stock performance. Regarding their long-memory properties, positive 
dependence on distant observations were evident in the volatility, making this paper believe 
that historical values of their stock prices through modeling the volatility can be used to 
predict their future values. In identifying the best fitting models, this study found that the 
long-memory attribute of ARFIMA-FIAPARCH models are b tter in fitting the time-series 
data models compared to the short-memory, ARMA-APARCH models. 
The research strongly recommends that fund managers inc ease SRI- and CSR-related 
investments in their equity portfolios given the earnings potential that they are experiencing 
in recent years. However, this paper suggests that investors should not consider ethical 
financial companies as safe haven portfolios, because they are also vulnerable to negative 
shocks.  Lastly, given that technical analysis can still be a potent tool in trying to predict their 
price movements, analysts in the future should see the potential of long-memory 
methodologies in modeling financial time-series 
Given the above contributions, the study is not without its limitations. For example, the 
recent subprime mortgage crisis of 2008 is a good opportunity for structural break tests (i.e., 
application of Chow test or ICSS algorithm). Future studies can consider determining 
changes in return and volatility properties of the financial companies before, during and after 
crisis periods. Another limitation of this paper is that after determining the predictable 
structures of the time-series, it did not specify the ype of forecast (i.e., one-step ahead, two-
step ahead forecasts, and its extensions) that can fit the time-series data. This can be again a 
viable continuation of this study. The research also focused on financial services industry 
that were only subjected to specified test, subsequent studies can also apply other 
methodologies in the fractionally-integrated family of models (e.g., FIGARCH and 
FIEGARCH models), and use them to examine other types of ethical companies in other 
industries. 
This research can serve as a stepping stone for both the investing public and academic 
community in the proper modeling of ethical and non-ethical financial services companies. 
The existence of long-memory and asymmetric volatility properties can assist traders and 
investors in building equity portfolios that can possibly maximize profits and minimize 
losses with the careful application of return and volatility models. The results can also offer 
academicians and researchers additional future research channels about the time-series 
properties of publicly-listed financial services corp rations. 
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